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ABSTRACT 

The current paradox between the increasing interest 
in the utilization of computer-assisted instruction (CAI) and the 
decreasing financial support from the Federal Government is briefly 
surveyed in the introduction of this annotated bibliography. The 
author also discusses the major problems that are now prevalent in 
CAI utilization: the lack of specialized programing and the scarcity 
of rasearch based knowledge. An annotated bibliography of some 40 
recent articles is divided into the categories of CAI planning and 
utilization, case studies of utilization, attitudes toward CAI, cost 
effectiveness studies, research trends in student-CAI interaction, 
and the future prospects and policies. (MC) 
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INTRODUCTION 



At the present Imik' Lonipulcr dssisled instriRtion (( \l ) is 
tjLCii with a eunous paradox, interest in C Al ulili/atiun is 
increasing at the school district and classroom level in edu- 
wafion while tinanti.il support iroiii ihe hederal dovern- 
nieni tor research demonstration and u till/ at ion projects is 
decreasing 

Federal Support 

A recert review of Ofiice of I ducation (()! )C Al pioiects 
by (irayson and Robbins* ( I illust rate, a dramatic de- 
chne in 01 yearly .support tor ("A I. even though more than 
SI 10 million was spent on ( Al school programs between 
1^>66 and l^Hl Dr.cnchamiiicr.i a* the I'cderal level may 
be tempor'»r> I he newly ereated National Institute of 
I dncdiion (Nllj is expected to absorb most ot the ( Al 
projects originally managed by 01- There is some feeling 
in MI that the 01* projects did not pay of! as much as ex- 
pected. I e too much emphasis was placed on demonstration 
projects and hardware development while evaluation, re- 
search and software development were neglected Nil is 
now in the process of studying problems and reformulating 
policy tor the entire area of educational technology includ- 
ing CAI In many other tedcral agencies the current empha- 
sis is on support for projects which develop and test soft- 
ware Attention is also being given to problems involved in 
cataloging and disseminating software already available 
from government sponsored projects 

It IS safe to suggest that in the next five years local ('Al 
projects will not enjoy the same level of financial support 
from the J'ederal Government received in the previous tive 
years The current transitional period in government policy 
toward CAI may be due as much to limited funds as to any 
major problems associated with our previous experience 
with usmg computers in instruction 

CAI in the Classroom 

Local interest in CAI is partially due to the success of fed- 
erally sponsored programs in demonstrating that CAI is 
feasible and. under certain circumstances, cost effective 
Many school districts have now had a chance to either use 
or observe the operation of successful CAI projects Fears 
that CAI would dehumanize instruction have been softened 
by recent evidence (c g. Gipson. 1971 -page 6 in this 
review) that many students, especially the disadvantaged, 
view the experience as an exceptionally equitable form of 
instruction. 

Teachers arc less reluctant to involve themselves in CAI 
programs because experience has suggested that classroom 
computer apphcations will not work without their active 
and knowledgeable participation (see e.g Burrows, 1970, 
page 6 in this review) 



Major Problems m CAI Use 

Ihe most serious proMems ^.onl" nuni: th«>sc who wish \o 
use cOMipuIeri/ed inslru* '.vjji m sJiools ate the ia*.k ot 
specialized protr^ :,,jinMig jnd scar*.it> ot r*.'scar*. h-hascd 
knowletl^', which will contribute to elte*.tive ulili/ation 

n.v hrst problem miglit be partialh soKed h\ a thor«aigh 
examination ot ^.omputer programs and iurruiiluin whuh 
have been developed in previous gi>\ernmont projects and 
whuh are available to lo*.al s*.hool distiicts at a minimum 
cost Sections One (Planning and I tili/atjon) .iiu! I wo 
((^ase Studies) are included in thjsre\iew nt treiuts as e\,im 
pies ot the types o! intormation about such programs avail- 
able from the I RK ^^stem 

I he second dilticulty .a lack ot suttuient researdi in the 
area, IS more acute Section l-ive ( Re^e.irth I rends) espo- 
uaily the article b> Mitzel. h»f)9.pjjic ^ describes a line 
ot inquiry which shows great promise Ihe huge storage 
capacity ot most computer systems nuikes it possible to de- 
sign individualized instruction which is based on the unuiue 
abilities, aptitudes traits, and preterences ol each student 
I heoretically, futuristic computer in strui t ion could provide 
each student client with a "specially tailored" lesson 
Another benefit of this line of ini|uiry is advance knowledge 
for educational administrators of what it costs to teach stu- 
dents whv)se abilities are known. 

Additional sections ot the review deal with research evi- 
dence on attitudes (Section 1 hree), examples ot studies 
which examine the various cost factors which should be 
considered in employing CAI in Schools t Section Four), 
and papers which have examined future prospects and pol- 
icy considerations (Section Six), 

Speculation About the Future of CAI 

Though one should be wary of suggestmg that anything in 
education is inevitable, computerized instruction seems 
destined to become the most important technological de- 
vice for the shaping and delivery of instruction 

As the mechanical sophistication ot computer generated 
graphics and audiO increases and costs decrease, the com- 
puter might be expected to efteetively replace the tech- 
nology currently associated with media such as movies, 
television, still photographs, line drawings, and so on The 
hardware to inake these innovations possible is being devel- 
oped in industry. It would be more comforting if our con- 
fidence in the steady grow th of the technology of (^ Al 
could be matched with assurance^ that we will generate 
sufficient research and experiential knowledge Aboui how 
and what students learn from computerised instruction 



♦Grayson, L. P. and J, B. Robbins, U.S Offtce of Educa- 
tion Support of Computer Activities 1965-1971, Report 
No. OF 12044-71 U.S. Government Printing Office, 
April 1972. See also- Grayson, L. P., "The U.S. Office of 
Education and Computer Activities. A summary of sup- 
port,"' Educational Technology, 11 ( 1 1 ), November, 1971, 
pages 51-54. 



ORDLRING INFORMATION 



It) oulcr doL ni;ciUs Ironi [\w I Rl( sy-tvMiK \\o\c [he listed 
piicL- jiid L'n.lo'L' J lIiclIs, toi llut diiiDunt to I Ki( Dolu- 
incnt RcprodiiLi!on Scjmlc. I* () Draucr (). Bcthcsdd. 
\1ji\1.iiu! J(K)I4 \I\ a\s order by I 1) niiinber liidi\ idu.il 
( Ic ^nn^!hou^t^ .jiiiiot till these requests 

In the L..se ol iU»Lunients not avdildh'e roni I KK . order- 
ini: intoiinjtiDn is iiuluded. where possible 



CAI PLANNING AND UTILIZATION 

lloM hair others used lomputcr assisted tnstrm- 
tum ^ 

What lomfmter p ograms arc available to imp le- 
nient CAI m jual school districts^ 

What factors should he considered m planning 
CAIusc^ 

Completer Literature Bibliography 1946 to 1963 

W. W Youden, National Burtau of Standards. Department 
ol Comnierec. Wa.shinglon, DX\, Institute for Applied 
Technology. P^()5.463 pages. Available from the 
Supermtendenl of Documents, U.S. Government Prmtmg 
Otfice. Washington. D C. 20402 as document 1^)66-0-7^6- 
980 tor S3 75. 

Over 6.100 references are contained in this bibliography of 
computer hlerature published from 1946 to 1963. The full 
titles ant' all of the authors of every article published in 9 
journals, ?l books, and over 100 proceedings are included. 
The books selected are those that have chapters by individ- 
ual authors, as such chapters are not normally indexed in 
most libraries Articles are listed under the publication in 
which they appeared The title of the publication, the 
pubhsher. year of pubhcation, and the Library of Congress 
classification and catalog card number are given I 'or pro- 
ceedings, the location and date of the meeting is noted A 
key-word-in-context index can be used to find an article if 
any part of its title is known or to find all articles whose 
titles include a particular word or phrase. An author index 
lists all authors of each article, but does not indicate 
whether an individual is the sole author of the article 

Computer Literature Bibliography; Volume 2. 1964-1967. 

W W. Youden, National Bureau of Standards, Department 
of C ommerce, Washington. D.C.. Institute for Applied 
Technology, 1968. 381 page. Available from the 
Superintendent of Documents. U.S. Government Printing 
Office. Washington. DC as document 1968-0-322-559 for 
S5. 

In tins second volume of a two-volume bibliography ol 
computer literature, approximately 5,200 references from 
1 964 to 1 967 are listed The full titles and the names ol all 
the authors of articles published in 17 journals. 20 books, 
and 43 conference proceedings are given in addition. 



leteiences to jll items tlut v\eK' levievse-J in the Instiuile 
i k'L iriLal and \ leLtronks I ntiiiieeis (1111)1 r jiis.iLtioiiv 
on I IcLtrt^na ( oinputeiv li.ne been iiRludeJ I'ul^'IiL.iliuns 
aie listed in aiphabelieai older b\ jii jssigned a^iom pi 
Within each jLrt)n>ni. the retereiues are lisied in >e.ii, 
issue number, and page number setjuente \ or ejch puhli- 
ealioii the bihhogrjplu i:i\es the title, name ol pubhshei 
year ot publKation Library ot ( oniinss dassiticition and 
catjiog eard number, jnd. lor piOteetlings the location 
and date ot the meeting \ ke\ -\vord-in-LoiUc\l index 
provides J means ot loejlini:an item it .iny part ol its title 
IS known An author index lists ail authors ol e.uh item, 
hut does not indicate whether an individual is its sole 
author 



CAI Systems Past. Present, and Future. 

Samuel L l emgold. System Development Corporation. 
Santa Monica. California. 1970.9 pages, \vailahle trom 
the Clearinghouse tor I cderal Scientific and rcchnical 
Intormalion. Springfield. Virginia 22151 asdocumenr 
AD-702 686 tor 95c in niierotiehe and S3 in Xerox hard- 
copy 

In considering the development of computer-assisted in- 
struction (CAI) .systems over the nast eleven years, one can 
see a pattern of interaction botvv -en advances in computer 
hardware and software and coi t'luing et torts to solve the 
basic problems of CAI p'oblems ot achieving a natural- 
language capability, of keeping the cost low, and ot making 
coding and editing easier As new equipment and the highei 
ievei !angua;.es became available, .solutions to one i)r 
another of these basic problems have become fea.sible. Now. 
in the fourth generation of CAI. wc have on line, time- 
sharing capabilities and a powerful and flexible language 
that embodies bo»h program logic and instructional con- 
tent. This pattern ^ives some hint of how things will 
proceed in the future: through a continuing iteration be- 
tween technology rn the forms of the mim-computer on 
the one hand and the extremely large time-share facility 
on the other and further efforts to solve the more compli- 
cated needs that face us now 



Teaeher Control in Computer \ssisted Instruetion. 
ED 066 027. 

Peter Calingaert. 1972, 23 pages TDRS price microfiche 
65c Xerox hardcopy S3 29 

Systems of computer-assisted instruction (CAI) can be clas- 
sified according to whether the author, student, or teacher 
controls the interaction betwcvn the student and the com- 
puter Both author-coiiirolled and student-controlled CAI 
have the advantages of individualized instruction, privacy 
for nnstakes.and flexibility, but are tremendously expen- 
sive Student-controlled CAI further allows a student to be 
much more active, but also makes supervision difficult A 
teacher-controlled system used as another teaching tool 
before a whole class of students is much cheaper than the 
other types of (*AI . and adds to the computer program an 
intelligent subsystem, the teaeher. to filtei input and modi- 



fy the slrcdiii ot prcs(.*nldlU)i) I cdLhcr-Lonlrollt'd ( \l 
gives up iho ddvdntdgcs ot indiviiludl dlU'niion. pnvdL> dnd 
tlc\ibiii!> . hut the Lrilonon ot LOst-cttLMivcncss indkcN it 
dfi dttrdLliVL- possihilily in the \\dn^is ot d sk'lllu! tCdLhor 



A Program to Teach Progrdmming 

Robert R fcnichcl dnd others. Mdssdchusetts institute 
I ethnology .( diiibridge. 1^69.6 pjges \vdiidble troip ihe 
Ndtiondl lechniLdl Intornidtioii Service. Springt leld. 
Virginia 2:i>| ds document A!)-70() :bS tor 95c in -iiicro- 
fiche dnd S3 in Xerox hdrdcopy 

1 he TI ACH system vvds developed to provide iiie%pensive. 
effective, virtually instructorless instruetujn in progrdining 
Ihe Tl.AC'H system employed dn mterdctivc largudge. 
UNC'L I wo full sections ot the 1 1 A( M eours.; were 
taught The results ot this experie.iee suggested wdys in 
which the resedreh and development effort on the system 
should be continued dnd provided information for evaluat- 
ing the effectiveness of the course. Fedagogieally, the 
system appears to be successful, straightforward reiinplenien- 
tation should make it economically successful as well. An 
appendix contains a complete description of the UNCL 
interpreter. 



Teacher Student Authored CAI Using the NiiWBASIC/ 
CATALYST System. ED 043 235. 

T. \. Dwyer, Pittsburgh University. Pennsylvan;;:, 1970, 
21 pages. FDRS price microfiche 65c, Xerox hardcopy 
$3.29. 

Using an interactive computer system called NEWBASIC/ 
C*A TALYST, both students and teachers can act as authors 
of programs NtWBASUVCATALYS T incorporates an 
implementation of BASIC, system-level interactive fea- 
tures, and a general capability for extension through usc- 
onented function attachment inieracting at the system 
level, students can mix the advantages of independent or 
"solo" mode computing with those of guided or ''dual" 
mode interaction, illustrations of this arc given. Prelim- 
inary experience with the system was in an urban secondary 
school setting 



DISCUS interactive System Users* Manual. Final Report. 
ED 060 919 

Steven S. Silver and Joseph C Meredith. University of 
California at Berkeley, institute of Library Research, 1971, 
1 73 pages. liDRS price micrtUiche 65c. Xtrox hardcopy 
S6 58. 

The results of the second 18 months (December 15, 1968- 
June 30. 1970) of effort toward developing aa information 
Processing Laboratory for research and education m hbrary 
science is reported in six volumes. This volume contains- 
the basic on-line interchange. DiSCUS operations, pro- 
gramming in DiSCUS, concise DiSCUS specifications, 
system author mode, and exercises. DiSCUS is an interpre* 
tivc man-computer interface system The six parts of this 
manual contain ( 1 ) an introduction to the general idea ol 



LOiiij..4**;r assisted instruction. < 2) dii evpldp.iti »/: iIh* 
se\L!d! I S -J s'ements.i >| d »!is(. ussioii i>i ihe iMc »)l 
ilk* nr<>gr Jinmcr • ' .•-vts th * duthoi, in ;iU(.ii)r i4idet.'ni 
tittns dnd spiYilu.i(ji»r.s, * ^ I i d' ^(.ripl:vi;i ut procuni 
debugging tdt^ilities provided h> ihr DISC I S :.ing .'ue afu* 
((»Kix scries of cxcLises suiiplcnKMitinc Pdrls 1! ^n^ lH 
Other .oluipes'»t ttns report jie dvdiljtil-.* .is ! \) 0(>U '!(» 
1) J60 ^>17. I O 0(,0 'MK and IDUdO ^20 



^ompuicr Terminal Selection* Some Instruettaiul d**d 
. ychologicai Implications. ED 054 65 1 ■ 

R Brov-n and lldrold [- O'Neii i lor-dd Sld»c 
University. 1 dllahd.ssce. Computer-AsMsted ^r, .irucHoii 
Center. P'71. 29 pages [ DRS j kc :nicrnt.che bSv 
Xerox hdrdcopy J3 2*> 

! dctors ' hich hdve pr(.*V}ou>i> provided ti)<* *'or ui'- 
cisions ds to the use of CRT (cathode ray t"^»i*) lolv*^ / 
terminals in toniputer-assisted instruction (^Al) may u«. 
creasing in importani'C Spccilicaliy. differentsj! . v;. * !xT- 
and teleprocessing capability may no longer provide a bdsis 
for differentiating between CRTs a^td *w'letypes In this 
paper several experiments are revievtcd. and the instruc- 
tional and psychological implications of instructional ter- 
minals arc discussed The major terminal chdiactcnstjcs 
discussed drc cost, teleprocessing cdpability. prestMitatio'i 
rate, and display mode The major instructional and psvt ho 
logical implications discussed are device memory load fac- 
tor^ and instructional time and cltjcieney Student e'lar- 
actenst'cs of intelligence and anxiety are discussed in rela- 
tion to instructiondi terminal characteristics 



Measurement Techniques for Ind'.vidualized Instruction 
in CAI. ED 053 550. 

Duncan N. Hansen and Ba;bira ) Johnson. Mortda State 
University, Tallahassee, C'mpater-Assisted Instruction 
enter, 1971, 28 papes. LDRS pr»ee microfiche 65c. 
<erox hardcopy S3 

individualized in^truvtion pfc.sents problems in measurement 
vhich challenge thf won\cntional me.isnrer.^ciit pdradigms 
Measurement techniques must take into t ^-nsidcration the 
probler.is of itc n v^riar.c*^ characteristic*; kj* t r>mpuler- 
avsted instruction (CAi). idiosyncratic Icdnrng sequence*., 
and lack of r model for effectiveness .iss«;ssment The 
strategies ii*»ed at the l-londa State t \wersity CAI Center 
focus on two major goals ^measurement to provide ^n'cr- 
mation on p'lontics for revision within the ( Al c .se 
materials and measurement to increase the effc Ji.cness ot 
the instructional process Measurement teehnr^fics vshich 
are suited to evaluate three levels of couf^e characteris- 
tics- microlraine concept segments within r. CAI c<>ursc and 
effectiveness models are described anU lo^'sceable future 
trends are briefly discussed 



C \Sl. STUDIES 

It//.;; it!ili:u."tt\ and planning suf^iit stmns arc 
madi • tun hi > and udnnnistrutor\ \\h<i 
lad diri < t c\{){rn tnc with C \ l ' 

unientjry Lducjl2<>n 

Modi . Pro^iaii>s Chiliiiioo/i Education. A Com put er- 
A > s* ' Language Expcn<*nce WJiich Allows Children to 
rtvi** n*cir Own Reading l.cbsons. ED 044 932, 

\iiK*!.. jJi liistilulL's tor Rl'sljfl'? in tlic Hch.ivioi jI S^^ichll's. 
I flo » <\i'i:'>rnia. 19"') ? * pages M)RS price niuro- 
L ^ ,'»x hjrdiopy S3 «9 

Oil hundiL'd nldck I'h'Uircn m Iwoall-bl.uW ckNnenlary 

in fU'al I 'f •■ijj .ierc rcadjng by a tncihod 

JcsLHt'oJ J^Mticfv'ni' iteu, OmI. Visual, \ural. Coinpulcr- 
i/.u KincstlvWt (DOVACK). The chiidrcn dictated their 
' v.p 'ones in i..-;r '>v,n Afro-Amc?*;?!! dialect on dicta- 
j^.honc ht'lls \ c»>i!i.'* t.:r turnished » nnfr^uts of the stones 
fo.r the children t<> c 'd * hey could ji hear their own 
wouls pbyed back on recordings made by the teacher 
I *ici^ nt"* word a >tudcnt uM:d was recorded by the eoin- 
puler. thus a rsinning re^.ord of a child's vocabulary devclop- 
'ncnt Wds created. Reading progress was achieved by intro- 
diumg students to standard Lng'ish usage through composite 
stones. These were standard I nglish versions ot the pupil's 
own dictation and gave hini a chance to recognize his own 
words und thoughts in a different context Periodic tests 
wore given to evaluate the "tudents* progress i.nd needs 
The computer printed out j weekly pupil progress report 
which the teacher used to prCNcnbe corrective steps. 
Present cost per student for the D()VA( K anproach is 
5770 above the re«»ular district expenditure of S658 Par- 
ent support for the program is very good^and parents of 
children not in the program are diking lor an expansion of 
the pKYrain to include all the children 



A Computer-Ba^ed lastructional Management Program for 
Classroom Use. ED 0S2 621. 

Richard E Sass, Pittsburgh University, Peniivylvania, Learn- 
ing kc search and Development Center. 1971, 76 pages. 
VAWS price jMjrofiche 65c. Xerox hardcopy S3 29 

An instructioiuii managciitv f t program was develop^^d to 
assist students in scie^^tin^; '"arnmg .iciivsties The program 
w.i'j based (»n a general moUti foi sp 'cjfymg hierarchical 
curriculum stiucture This model was developed using the 
directed graph, a ni<ttlicinatical form of a structural model 
A hierarchy could then be generated from the cuniiulum 
designer's responses about the prerequi^:!'; relationships 
among the le\sons in his curriculum Using u student mas- 
tery data base, programs were designed to input data on a 
student s ni.»stery of lessons, list data, and ou(put options 
lorlearnmg activities for students The program to provide 
opljons elinnnated lessons which students had already mas- 
tered and printed out an option only if all its prerequisites 



had heeii ni.islcred \lso. l«.*edl'jLk ahtiiil JctlMllc^ vliuscn 
was returned to the dcsi^'nei I low charts lor tlicw pru- 
gr.ims are nuluded I leld tests ol the piivi.mis in a lirsi 
grade SLieiue class led to the LOiulusion thai ils tuiuij 
applua'ion requires mature students, a iclji * ''v lu**.- jn. 
struction.il selling, a tpiick and leliable computer >\ , ♦ 
outside t inancing. c U»se ties to da .skumii inaiiagenKi t »!ui 
a structured curriculum h.ised on we!! detiiied ohKi':.*»'s 



INDICOM. (individual Communie;**io*is S>>ieiTi) Pinal 
Report. ED 061 707. 

Waterlord lownsliip School District. Pontiae. VluMigii. 
1970. 100 pages 1:I)RS price microtichc 6>v J'jrdeop\ 
S3 2*^ 

1 he Individual C'onimunicatK)ns System ( INDK . .v.is 
begun in 1 9f»7 in Waterford S'.hool District. Mjchi|!^.i. .is 
one of the first public school coinputei -assisted mstructu i. 
projects in the Midwest !ts specific a in; in ('.velopiiig ( M 
was to fuse the latest technology with the bcsi thit»k" r n 
education so as to create an instructioii j1 syr teni wu. h 
would allow each student to enter at h.. own Ic- :Md • - 
proceed at his own pace I his documcn: i 'vcn . y a 
hook and complete description of the pr<)i;r.** i -'i • 
personnel. INDlCOM's directors maintain, e ♦ -it 

instructional innovation must begin with the tc ' he > 
were trained in C'AI program design > or it cnc ' 
the classroom door Full description of the J ** 
of all aspects of the program is given Thi 1'j,m , > 
pressed throughout that INDIC'OM's experien«.v 
great -lUccess and that it documents the potenl ;! < von 
puter instru.tum m individualizing teaching ana u- solvir,^ 
the problems of U S public education. 

Secondary Education 

A Commonwealth Coasortium to Develop. ImpU ' 
Evaluate a Pilot Program of Computer- Assisted Ins^*^. # . 
for Urban High Schools. Fir^l Report. ED OS^ 604. 

Harold H Mitzel and others, Pittsburgh Un: "- 
Pennsylvania. School of Education. 1971.21 .* pages 
I'.DRS price microtiche 65c, Xerox hardcopy S9.87 

The school districts of Pittsburgh and Philadelphia, the 
Department of I ducation of the Commonwealth of 
Pennsylvania, and Pennsylvania State University formed 
the Computer-Assisted Instruction Consortium to develop 
and evaluate two high school mathematics programs utiliz- 
ing the medium of computer-^issisted instruction. The 
first 18 months of the project (until fall of 1969) were 
spent in curriculum development activities A full-year 
trial of the materials provided feedback for course revision 
and blocking of exercises into units During the school year 
1970-71 the Consortium worked on a major evaluation 
effort, dissemination activities, and polishing the <*urricu- 
lum materials in general mathematics and algebra The 
predominant theme for the curriculum was teacher- 
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nionilorcd independent nUuI> loi cj*.h student luo injin 
t>pesot injterijl composed »he ifidivdiidl studv *.iirruu- 
luni jn "on-line * or LoninutLT-iriedidted toinponent 
involving student/LtMilent mterjttion jt tlie tonipiUer ter- 
niinjl jnd jn ■\)tt-lnie*' tornponent tonsistinii of selt-situlv 
HI A vjrictv ot modes, suth .is v,orklnK)ks. liimstrips puz- 
zles, gjmes and le\lh()oks Bjth thejienerjl nuthematits 
jnd thedlj^ebrj mjlenal were desii»ned to jppeal to urhjii 
vouth I he lourse developn ent. sumuidtive evjlujiion. 
jnd .1 Losl analysis oi the sV'.lcin jre presented jlong with 
suninunesol the tourses jii J the mjtenjis piepjred !i>r ihein 

On the Importance of Complexity in Supportive Systems 
for Educational Computing ED 0S3 S6S 

Ihonijs A Dwyer. l^>70, H pjj:es 1 DKS prue niKrot'*.he 
65l. Xerox hjrdcopy S3 2') 

To help investigdtors heconie more aware ot hiddt^n hinita- 
tions in their work, sonie important supportive systems to 
the application of interactive tomputmg in education are 
deseribed. Support systems are grouped under the heading> 
of technical support, pcdagogiLjl and logistical support, and 
administrative support and are further illustrated by exam- 
ples under each heading Technical support includes system- 
levei software, language-level software, and research and 
development, pedagogical and logLstieul support is divided 
into curriculum material support, scheduling, and critical 
si/e.and administrative support covers teacher traming. 
public relations, and economics Within each example, 
three levels oi complexity are given to alert educators to 
the fact that they are dealing with a variety of constraints 
and to recommend that they take this into account in their 
planning and ultimate evaluation The author draws on his 
experience with Project Solo, a program concerned with the 
use of interactive computing within conventional secon- 
dary schools, to point out that systems of inadequate com- 
plexity can interact on a total effort in a negative, but often 
hidden manner 

See also Teacher-Student Authored i W page 3 



Community Coiiege and University 

Research and Implementation of Collegiate Instruction of 
Physics Via Computer-Assisted Instruction. Volume L 
Final Report. ED 059 609. 

Duncan N Hansen and others, Florida State University. 
1 allahassee, Computer-Assisted Instruction Center, 1968, 
150 pages hDRS price microfiche 65c Xerox hardcopy 
S6 58 

A large scale investigation into the development and effec- 
tiveness of a collegiate level computer-as-^isted instruction 
(( A!) course in undergraduate physics is reported The 
work, which began in 1966. involved a lull commitment to 
mvestigijte .ill phases of the development, execution, revi- 
sion, and cost-effectiveness of a CAl physics i.ourse from a 
research point of view This volume of the study covers the 
topics of* 1 ) the statement of problems, 1) the background 
literature, 3) the developmental curriculum piocesses, 4) a 



description ot the inultunedia icchnuiues used VKiihin ihe 
course ^» J set ot ( \1 ph> sus pr4>hlen5 exercises jiul (>) 
\ \ e three subsequent lie id studies li ..oncliides uith a pies- 
ei.lalion 4)n ».i>st jtulv sis and a suinnuuv ot unpotlvin* ^on- 
cliMons V Illume 1 o\ thcsiudv ( M) 1 0 ) piesents 

appendicis that desLnbe in complete detail the nature 
o! jhe icdrnini! material .ind evalualive instruments utilized 
VoU rnc 'Hi i) 05'^ M 1 ) is a presentation 4>1 the ( \1 
currk uhim 

Computer Assisted Instruction of College Physics Students 
in Small Groups. Final Report. ED 064 952 

(;ien 1 C.errell. rn:.49 pages 1 DRS nriLC microtiche 
65l. Xerox hardcopy S3 29 

An experiment was perlonred in a two sencster introduc- 
tory college physics course tor non-scicnce maiors I he 
goal ol the experiment u js to determine the extent to 
which computer-assisted instruction t( Al) and knowledge 
of group dy namics can overcome the serious instructional 
problems ot large introductor> lecture courses Students 
were divided into three sections. Students in one section 
received the CAl as individual students, students in another 
section studied in small groups and received the CAl as a 
group, the third section served as a control group Academ- 
ic achievement, attitudinal development and the socio met ry 
ot the students in th'* test sections were studied It was 
found that the students preferred small group instruction 
The students studying in small groups sometimes achieved 
academic results which were superior to the control group, 
but occasion illy the >mall group produced significantly 
inferior results V/nen this happened, the group also 
demon.strat 'd a Vjimf leant deterioration in social structure 
The small group instruction had a much lower cost per 
pupil than did Ihe individual use of CAl It was therefore 
concluded that a tombination of CAl and careful attention 
to group dynamics may t>e an eftective and economical way 
to solve th'j problem ot large group instruction in intro- 
ductory college courses 

See also Justifying CAl ^n Mainline Instruction page h 

System^ Concepts and Computer-Managed Instruc- 
tion, pig,' 7 
Anxiet> , Drive Theory, page S 
Computers in Instruction Their Future page 9 



ATTITUDES TOWARD CAI-STUDENTS, 
TEACHERS AND SCHOOL ADMINISTRATORS 

Uow do the ittitudes of students, teachers and 
administrators toward CM influence success'^ 

Use of Co'.iiputer Assisted Instruction for Teaching Mathe- 
matics to the Disadvantaged ED 05 1 672. 
Joella Ciipson, 1971, 23 pages EDRS price microfiche 65c. 
Xerox hardcopy $3.29. 

The instructional needs of culturally disadvantaged stu- 
dents must be differentiated from the needs of slow learners 



.ind trori] ihc iKcds ot nicnidlly rctdrtini children I ho 
».h.ir.»ciLTistics td ,1 (lisadvdnldgL'd student s fdiMily slruc- 
twrc. home envirormieiH , and neighbtuhood ail attect his 
le.irning potential 1 he special needs ot disadvantaged slii- 
Jcnts suggest thai partieul.irly in the field ot mathematics 
insiruclion. modem electronic technology will be hclptul 
( omputers nia> he especially useful in that they allow 
the program ot instruction to be mdivduah/od to suit the 
student's needs I xperienee with computer-assisted instruc- 
tion (( Ah drill-and-practice programs sueh as those devel- 
oped by ihe Institute for Mathematical Studies in Social 
Science, by the IBM Watson Research Center, and by R( A 
indrcales that improvements in performance and student 
and teaeher attitudes may be expected when CAI is used 
with disadvantaged students. CAI can be useful in over- 
coming negative teacher attitudes toward disadvantaged 
students, in teaching students to follow instructions, and 
in stimulating student interest CAI would seem to be an 
important tool to be used to overcome learning problems 
created by a deprived environment. A tabic list ng CAI 
programs for the disadvantaged is provided. 

Coast's Practitioners Review Computer Assisted Instruc- 
tion. ED 060 847, 

Richard W Bnghtman, C oast Community College, Costa 
Mesa. California, 1972, 31 pages. EDRS price microfiche 
65e, Xerox hardcopy $3.2V. 

A review of the literature concerning computer assisted 
instruction (CAI) yielded 23 assertions of the value of 
CAI as an instructional technique. Sixty-seven faculty 
members in two community colleges who have had oppor- 
tunities to uje CAI were surveyed as to their agreement 
or disagreement with each assertion. The faculty respons;;s 
showed widespread agreement with all 23 assertions with a 
few differences of opinion appearing between faculty mem- 
bers teaching technical and those teaching non-technical 
subjects. Comments made by the respondents suggest a 
need for data file access for CAI purposes and that alter- 
native instructional systems may be more effective than 
CAI in reahzing some of the assertions The author recom- 
mends that considerably more research is needed to com- 
pare the relative costs of ( A I and to asses? whether not 
its increased effectiveness, if any, is justified 



uhich It not approached ct>rrectl> can negate aii> aPtKi 
pated benetits Prolileinsot organi/jtioii in\,)l\e the fop 
management, inidJIe managers and the hotton: ol tlie 
organizational structure \s institutors ot a new intoimj- 
tion system, the top-levei nanat^ers must he certain th.it 
those lu'low them teel and ,ieri\e benetits as ac ti\e paitiu- 
panis in the system desiyn development and use Vrob- 
leins o( change and grouth enct)inp,is^ { I i chanees ni nitoi- 
mation tlow and availahilitv J 2) personnel grow th, ( ,>) 
applications, (4) co.st, and (5) new employees 1 he problems 
resulting trorn the consideration ot standards versus adapta- 
bility when contemplating a new inf(}rii>ation system must 
be settled by top management in light ot the particular 
needs of their organization so that it will be Mexible and 
workable 

The Computer as a Sociahzing Agent, Some 
Socioaffective Outcomes of CAI. ED 044 942. 

Robert I) lless and others, Stanford Center for 
Research and Development m Teaching Stanlt>rd 
University, 1970. 141 pages hDRS price microttche 
65e, Xerox hardcopy $6 58 

The siKializing role of computer-assisted instruction 
(CAI) was seen to be a positive one in this study I he 
students, predominantly Mexican-American, who exper- 
ienced CAI, and other students, in a control group, who 
did not, liked the computer They thought it gave the 
right answers and they respected it as having a vast 
arrav of information available to it They also saw it 
a,-* fair, trusted its evaluations as well as its handhng ot 
task assignments and sometimes attributed to it an almost 
human role. Feelings of greater trust in the learning 
situation managed via computer as compared to a learn- 
ing situation monitored by a teacher were especially 
evident among CAI students On the other hand, while 
both groups tended to ascribe charismatic qualities to 
the computer rather than to the teacher, C AI students 
were more aware than their Non-CAl peers of the com- 
puter s unresponsiveness to students* eventual desires to 
change the course or the content of its lessons Circater 
contidence in the computer as compared to the teacher 
may follow from the fact that the teacher is perceived 
as evaluating student performance in mathematics tasks 
on the basis of behavior not related to these tasks 



Persistent Problems in System Development. ED 046 436. 

J H, Burrows. Mitre Corporation, Bedford. Massachusetts, 
1970,48 pages HDRS price microficie 65c. Xerox hard- 
copy $3.29 

Technological innovation in the fo»-m of the introduction of 
a formal information system represents change to the 
people within the organization. This paper (presented to 
California Fducational Adm nistrators participating in 
the Executive Information Systems program of Operation 
PEP Prepare Educational Planners) is directed to those 
managers who initiate the introduction of a nevi system 
and are responsible for the successful us.similation of it into 
their organization Such a change presents problems. 



Sec also. Anxiety, Drive Theory . page 8 

COST EFFECTIVENESS STUDIES 

What does CAI cosi'^ 

Justifying CAI in Mainline Instruction. ED 052 601. 

^'ictor C Bunderson, Texas University. Austin, 
Computer-Assisted Instruction Lab. I97(J, 29 pages 
hDRS price microfiche 65c. Xerox hardcopy $3 29 

Costs and production requirements for developing "main- 
line," as distinguished from "adjuneC' computer-assisted 
instruction (CAI). are discussed •Mainline" programs are 
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Luinpklc sNslcrns wliuh leach an L*n!irc iDiirsc ululc 
* ddjuntt** programs Mipplctncnl a rc'gular course Mdin- 
linc ( Al pro^rdMis arc expensive A course equivalent !o a 
ihree-crcdU senieslei course usually lakes a year to urile 
and another year to e\aluate Present costs range Iroin al 
least S5 000 to SIO 000 per student hour, and al host, the> 
nujihi he reduced to S.^.OOO an hour assuming the existence 
of languages. sysKins and authoring techniques which are 
still under development lh)ue\er. one possible iiulividual- 
ized histructum environment which could accommodate 
the logisties ot ( Al is described and illustrated It makes 
extcnsp'e use of program design and supplementary help by 
teaehing assist an !s This model, which uses as an example a 
eourse !n college freshman malhematies. has been shown to 
be reasonably eft ec live and to be more eeonomical than 
traditional instruetu 

Systems Concepts and Computer-Managed 
Instruction: An Implementation and Validation 
Study. ED 050 543. 

Walter Dick and Paul (;allagher. Monda Stale University 
I allal'assee. Computer-Assisted Instruetion ( enter. 1 97 I . 
27 pages I DRS priee mierotiehe b5c. Xerox hardcopy 
S3 2^^ 

The Florida State model of eomputer-managed mstruc- 
lion (CMI) differs from other sueh models in that ii as- 
sumes .1 student will aehieve his maximum performanee 
level by inter leting direetly with the eomputer in order to 
evaluate his learning experienee In this system the eom- 
puter plays the role ot real-time diagnostieian and prescriber 
for the student and serves as a master reeord-keeper f ir the 
entire student population To test this model of CMI. 
systems eonj epts were used in developing a programed 
eourse :o teaeh graduate edueation students the teehniques 
ot programed mstruetion In a field trial of the eourse. 
four instruetional presentations were used* students fol- 
lowed a fixed sequenee ot tasks and had a graduate student 
evaluate their progress, students seleeted their own sequence 
ot tasks and had a graduate student evaluate their progress, 
students followed a fixed sequence and evaluated their 
progress with the aid ot a computer, and students seleeted 
their own sequence and e\aluat*;d their progress with the 
aid of a computer No significant differences were tound 
among the experimental treatment groups Student per- 
tormance on the eognitiv** portion ot the course was ex- 
cellent, and It was estimated that the cost of conducting 
the course via ( MI was one-halt to one-third the cost of 
conventional graduate instruction 

See also: Media l*rograms ( hildhood Hducation 
page 4 

A Commonwealth C onsortium page 4 
Research and Implementation ot ( ollegtate 

Instruetion . page 5 
( omputer Assisted Instruetion of College 

Physics , page 5 
Coast *s Pi actit loners . page 6 
I ducational Production Functions page 
The New Instructional technologies page 9 
I'.ducational ( oniputer Ulili/ation page 9 

RESEARCH TRENDS: INTERACTIONS 
BETWEEN STUDENT CHARACTERISTICS 
AND VARIETIES OF CAI 

What emphasis should he placed on CAI le- 
search 

Whn h oj (he possthle research directions pro- 
vides the greatest puyojr 



What does ^'indntJiuihZi d tn\tm< tun\ implv 

l<}f thi' tcseari hcf ' 
What mionnatuo] is avatlahle trotn pwi unis tt 

\cafJi whiih wiU njakcC'Al plannuiii anJ 

utd>zattt)n more cjta tti c ' 

The Impending Instruetional Revolution. ED 036 46^* 

Harold I Mn/el. l^^f)4. 20 pages Speech presented M the 
77th Meeting ot the American Society lor 1 niimecnng I dii- 
caHon.l niversitx Park, Pennsylvania I DKS price nucro- 
liche 65c, Xero\ hardcopy S3 2^^ 

I he last three decades ol the t \^entieth century will witness 
a uraslic change m the business ot providing instruction in 
schools and colleges The idea ot "individuali/ec* instruc- 
tion' has been pursued in a desultory fashion by American 
educators for most of the century I here have been several 
diftcrent concepts ot individuali/ation the most pre\alent 
interpretation focusing on self-pacing or ratc-tailoring I he 
impending instruction revolution will shortly bypass the 
simplex idea of individualizing instructu^n and move ahead 
to the more sophisticated notion of providing ' adaptive 
instruction ' fc" school and college learners, with tocus on 
the tailoring of subject matter presentations to fit the 
special requirements and capabilities of each learner 
Tssential to the idea of adaptive education is the means ot 
utilizing new knowledge about individual ditferences among 
learners to bring a highly tailored instructional product to 
the student via computer-assisted instruction in which many 
identifiable learner variables are taken into account I wo 
concomitants to the revolution which seruuisly concern 
college faculty and administrators are adaptation to increased 
heterogeneity in mental ability and school preparation 
among college students and a drastic revision in the ap- 
proach to learner evaluation and grading practices. Stu- 
dent evaluation would be based on the concept that an 
achievable mastery criterion exists for each course. 

An Investigation into the Differential Effectiveness for 
Males and Females of Three CAI Treatments on Delayed 
Retention of Mathematics Concepts. ED 034 426. 

Lorraine R (iay. Florida State University Tallahassee. 
Computer-Assisted Instruction Center. 196V. 4*^ pages 
hDRS price microfiche 65c. Xerox hardcopy $j 2V 

A study was developed to evaluate the effectiveness of a 
preinstruction retention index (designed to maxinii/e recall 
of mathematical concepts by predicting the idiosyncratic 
number of examples per mathematical concept required by 
each student) Subjects. 27 female and 26 male eighth 
grade students, were administered a retention measure 
through computer-assisted instruction (CAI) and randomly 
assigned to one of three treatment groups, each providing 
similar CAI mathematical concepts and ditterent methods ol 
determining the number of example, per concept provided 
(variable, choice, or fixed) A two-way analy.-»isot variance, 
with sex and treatment group as the independent variables, 
was performed, results showed that females in the 'varia- 
ble* group performed significantly better on retention 
measures than did females in '^choice" or **fixed** groups, 
and that males in the ^ choice" group performed better on 
retention measures than did males in the other two groups 
In addition.it was found that the use of the preinstruction 
index resulted in overall better retention for femaies but 
not for males, indicating the possible usefulness of such an 
index in mathematics instruction and a need for further 
research into the sex variable in retention 



Anxiety. Drive Theory, and Computer-Assisted Learning. 

Charles D Spiclbergcr and others. Florida State I'niversity. 
ral'ahasscc. ( oiiiputcr-Assistcd Instruction ( enter 1 ^^0. 
6^^ pages A\ailublc from tlu* National TechriKal Intor- 
niation Scr\iLC. Spriiigticld. Virginia 221 51 as l){>LunKnt 
\l)-714 504 tor v-m. in iniLrotKhc and S3 in Xerox hard- 
copy 

Hypotheses about the elicits oi anxiety on pert or man ce in 
Lonipuler-assisted instruction (( Al) were toriiiulated and 
<hen tested High school students and college students 
ucr<j used in tlie experiments Learning materials uere in 
the subjects ot science, mathematics, psychology, physics 
and educational re>ear« h Tuo settings were compared a 
laboratorv setting and a computer-assisted instruction set- 
ting An IBM 1500 C Al system was used in the experinien- 
talK>ri The tmdin^s supported the Trait-.State \nxiety 
llieory in the prediction thai HA <High Anxiety M'rait 
subjects will show greater ev iluations m A( Anxiety l-State 
than LA ( Low Anxiety )- 1 rait subjects in learning situations 
in wIiilIi the subject s personal tidequacy is evaluated, or 
which pose a threat to selt-esteen The findings were 
also mterpreteJ as generally consistent with the Spence- 
I ay lor Drive I heory. although ct-rtam results suggested 
that the effect^ of anxiety on learning may not be the same 
for men and nomen. It was concluded that investigators 
should evaluale sex differenees in research on anxiety and 
learning Reii'rences are given 



An Investigation of Instructional Treatments and Learner 
Ch;iracterLstics in a Computer-Managed Instruction Course. 
Tech Report Number 12. ED 042 360. 

Paul D Gallagher. Florida State University, Tallahas.see. 
Computer-Assisted In.struction Center, 1970. I I 2 pages 
LDRS price microfiche 65c. Xerox hardcopy S6.58 

The intent of th^s investigation was to answer a number of 
questions in regari to instructional treatments and learner 
characteristics ir a Computer-Managed Instruction (CM I) 
learning environment. Treatments varied in terms of se- 
quence of tasks and evaluation of instructional materials 
Sequencing was either student-selected or computer- 
assigned while evaluation was conducted by an instructor or 
by means of a student-computer interaction Analyses were 
conducted to identify specific student attitudes, personality 
characteristics, and background information related to 
course success There were no differences among the four 
instructional treatments on any of the four dependent 
measures midterm score, tinal product score, time to com- 
plete the course, and system time Further analysis indi- 
cated that there was a relationship between specific le;»rner 
characteristics and course success. The students who proved 
ino.st successful in the course indicated that they liked to be 
active in the learning situation, admitted to few feelings 
of anxiety, and expressed positive attitudes toward CMi. 
A relationship also was found between on-task anxiety 
state and pt rformancc on task quizzes This investigation 
IS thought to have laid the groundwork for future .esearch 
in the area of CMi 



Research Program on Cognitive Abilities and Learning 
Final Report ED 05 I 669 

C V Bunderson and J L Dunham. I exas I niversitv 
Austin. (\)mputer-Assisted Instruction I ab h^"U 5^ 
pages 1 [)RS pr»ee niierolKiie 65l, \ero\ hardcopv 
$3 2^^ 

I he major results and ^(MKlusions ol a program o( resejr*.ti 
eonierned primarily wah ihe relationship ol cognitive 
abilities to learning are siiiiiniari/ed 1 he major purpose ol 
this research was to develop tli**orenis ot instruction rekiud 
to the interaction ot task \ariables and individual ditlcren^c 
variables and to develop them in a manner relevant to the 
instructional designei's task I he studies locused on the 
relationship ot cognitive abilities to the learning ot concepts 
and rules and tc the learning o! an imaginary science ol 
"Xcnograde systems 1 he goal was lo establish a liieoret- 
ical and methodological continuum trom simple concept 
learning, through theleumng of a complex system ot con- 
cepts and rules, to a set ot instructional design procedures 
which permit transfer ot this knowledge into practice 
On the basis of the studies j model tor research in this 
area was re com mended, cognitive processes relevant tor 
concept and rule learning were detined and a hypothesis 
construction model ot simple concept learning vias outlined 
along with proposed theoretical considerations for more 
complex concept learning and specitic recommendations 
for instructional design utili/mg ditferences in intellectual 
abilities 



A Course of Study and Bibliography for Instruction in 
Educational Media Research and Theory, Final Report. 
ED03I 950. 

William II Allen. 1969, 170 pages LDRS price microfiche 
65e. Xerox hardcopy So 58 

Organization of this graduate course ol study in educational 
media research and theory consists primarily of develop ng 
a course outline, providing a single objective and some teach- 
ing suggestions jnd approaches tor each unit, and gathering 
an extensive bibliography (with specific ret ere nee to the 
most recent and the most useful sources) Unit I presents 
an overview of the literature Unit 2 considers the psychol- 
ogy of learning, perception, physiology, and communica- 
tion process and information theory. Unit 3. Media Char- 
dctcri.stics and I ffects, studies the specific chaiacterislics 
that different media hold jointly or uniquely The fourth 
unit. Message Design and Production, deals with pre produc- 
tion testing and evaluation, motion and audio relevance, 
repetition, active student response, directed attention and 
response guidance, and technical produ< tion (actors The 
fifth unit titled Media Relationships to instructional 
Objectives and Subject Matter, and the sixth unit. Media 
Relationships to Learner C haracteristics, indicate directions 
lor much needed research The final unit. Conditions of 
Instructional Media Use» applies cducatfOi/al media to prac- 
tical situations C lass development of a synthesis and 
taxonomy is encouraged 

See also Computer Terminal Selection, page 3 

Measurement Techniques for Individualized 
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insfruclion page 3 
i'i.nip, tcr Assisted Instruction ot College Physics 
pa^e 5 

Use of Coinpi rer Assisted Instruction for Teaching 
Mathematics page 6 

FUTURE PROSPECTS AND POLICY 

Where do OS CAl y,o Jrom here' 
Wnat types oj poluy decisions are most truaal 
for effective CAI (Jevelopment'^ 

Computers in Instruction. Their Future for Higher Educa- 
tion. ED 052 635. 

Roger E Levien, editor, Rand Corporation, Santa Monica. 
Cilifornia, 1971, 225 pages Proceedings of a conference on 
Computers in Instruction Their Future for Higher Educa- 
tion. Santa Monica. October, 1970 EDRS price microfiche 
65c, Xcfox hardcopy not available from EDRS Also 
available from Communications Department, The Rand 
Corporation, 1700 Main Street, Santa Monica, California 
^0406 for $5. 

TiiC goal ot this conference was not exchange oi informa- 
tion but rather, identification of the decisions that should 
be made by higher education, industry, and government to 
facilitate the valid growth of the instructional use of the 
computer Four major questions concerned the conferees 
What will be the computer's capabilities and co.st? How 
will computer services be provided to the campus'^ How 
will instructional materials t>c provided ^ d How will 
higher education be affected by instructional computer use? 
The report, of the conference sessions are divided into 
three sections, first, discussions of the range of possible 
answers to the major questions, second, reports on the 
recommendations developed by the several studies of in- 
structioiial computer use that are currently under way or 
have been recently completed, and third, specific recom- 
mendations for higher education, industry, and govern- 
ment 



Educational Production Functions for Teacher-Technology 
Mixes: Problems and Possibilities. ED 064 900. 

Barry D Anderson and Edward Greenberg, Washington 
University. St Louis, Missouri Program on Application of 
Communication Satellites to Educational Development, 
1972, 104 pages. P.DRS price microfiche 65c, Xerox 
hardcopy $6 58 

The use of large-scale delivery systems to transmit informa- 
tion and skills to a large number of users at low cost is exam- 
ined. A systematic review of past and current experiments 
with educational applications of computers and television 
IS coupled with a study of the social milieu in whichpublic 
schools can be expected to operate in the near future. The 
paper divided into four sections, a general overview of the 
social conditions which characterize schools today, an over- 
view of the many studies which have been done in the use 
of television and computers in education, and economic 



analysis of some of the best studies of media use in order 
to provide some data about the combinations ol media and 
teacher which could produce a given ' eJuLational out- 
come", and a summary of findings and unpluations I he 
report notes that while it is well established that students 
can learn from both television and computers, studies hj\e 
not beep done with an eye toward an economic product 

*^ich would allow the determination ot the best 
1 "I mix to produce a given educational outcome 
^Iso tound that certain aspects of the social milieu ot 
present day education work against the effective use ot 
educational technology 



The New instructional Technologies Are They Worth It? 
ED 058 498. 

Sidney G Tickton and Sherwood Davidson Kohn. Academy 
for Educational Developmt;n», InL . Washington, D C , 
1971, 110 pages EDRS price microfiche 65l. Xerox hard- 
copy $6 58 

Two authors discuss educational technology innovations, 
costs, and effectiveness Sidney Tickton summarizes the 
CIT report of 1969-70 and new data highlignts from the 
present study He recommends that government agency 
sponsors of technology projects demand cost and result 
information and comparative studies with other systems 
presenting identical offerings Sherwood Kohn sets forth 
the study objectives: ( I ) probe further into educational 
technology cost, and ( 2) atiempt to assess potential benefits 
and costs of educational technology innovations Mr 
Kohn relates that the costs of educational TV. computer 
teaching techniques, and audiovisual aids were reviewed, 
the results of technological innovation in "controlled" en- 
vironments and in disadvantaged and experimental schools 
examined, and the effect of new educational tools and tech- 
niques on productivity determined. Data were gathered 
from Oiisultations with over 50 authorities, polls of 90 
educational TV stations and 50 State education depart- 
ments, searches at ERIC centers for new reports on instruc- 
tional technology : and from analysis of reports published by 
local school urits Data revealed that TV and computers, 
because of their cost effectiveness promise, ar"* being ac- 
cepted as teaching tools in crucial areas, and that there 
exists a deeper understanding and a greater use of tech- 
nology by educators with a corresponding change in empha- 
r.is from teaching to learning and from mass to individual 
instruction. For a related document, see HD 058 473. 



Educational Computer Utilization and Computer Com- 
munications. ED 057 575, 

Jai P. Singh and Robert P Morgan, Washington University. 
St Louis. Missouri. 1971, 101 pages EDRS price micro- 
fiche 65c, Xerox hardcopy $6.58 

As part of an analysis of educational needs and telecom- 
munications requirements for future educational satellite 
systems, three studies were carried out I ) The role of the 
computer in education was examined and both cunent 
status and future requirements were analyzed Trade-offs 
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betweer remote time sharing and remote batch process 
were explored as were trade-offs between on-campus mini- 
>nir t rs and shared centrali/cd facihties 2) An analysis 
J .ade of the various abpecis of computer-communications 
in. iding the nature of communication terminals and the 
facihties for data-communications 3) The use of com- 
munications satellites was examined for providing tele- 
communications tor computer apphcations. with the empha- 
sis on high-powered satelhte systems involving small, inter- 
active carth-termmals The report concludes that what is 
needed to satisfy computing lequirements is relatively high- 
power dedicated educational satellites capable of operation 
with a large number of small earth terminals Although such 
a development would require a pooling of a large percen- 
tage of educaMonal telecommunications users, the econo- 
mies of such a system appear to be attractive .ompared to 
terrestnal-based communications for distances greater than 
70 miles 



Factors Inhibiting the Use of Computers in Instruc- 
tion. ED 069 219 

I'.rnest J. Anastar.io and Judith S Morgan. Interuniversity 
( ommunications Council. Bethesda. Maryland, 1 972, 
I 30 pages EDRS price microfiche 65c. Xerox hardcopy 
S6.58 

Over the past 2 decades the usefulness of the computer 
in science and education has been demonstrated by the 
r.ipid growth of apphcations Striking advances have 
been made in data analysis and research through its 
use. however, in the direct application of computers to 
the instructional process, obstacles still exist between 
promise and fullillment This study seeks to identify 
those obstacles that have hindered the development and 
acceptance of computer use in instruction, and to sug- 
gest means for overcoming them The Delphi Technique 
was used to obtain and analyze the judgment of educa- 
tional practitioners, theoreticians, hardware and sott- 
ware specialists, and evaluators on (a) major impedi- 
ments to wider use ol computers in instruction, and (b) 
actions that might increase acceptance and use of 
computer-based instructional materials. 



See also: Justifying CM in Mainline Instruction . page 6 
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RECENT PUBLICATIONS 

These publitdlions are so new to the national tRK 
system that they have not yet been assigned hD numbers 
necessary for ordering To obtain the LD number, you 
may write the Stanford Clearinghouse, giving the FM 
number listed here As soon as the LD numbers are as- 
signed, they will be sent to you The riearinghousc 
address is 

The TRIC C learinghouse on Media and Technology 
Stanford Center for Research and Development 

in Teaching 
Stanford University 
Stanford. California 94305 

CAI Plannmg and Utilization 

Layman's Guide to the Use of Computers (EM 010 581). 

Association for Educational Data Systems. 1971. 65 
pages. Available from the Association for Educational 
Data Systems, 1201 Sixteenth Street N W , Washington, 
D.C 20036 for $3 EDRS price microfiche 65c 

In this introductory pamphlet, computers are defined, 
and the main components of a comouter system (input, 
storage or memory, control, arithmetic logic, and out- 
put), the language of the computer and use of computers 
in education are '^iscussed The latter section considers 
computer science, computer-assisted instruction, pro- 
gramed instruction, educational games, and use of com- 
puters in counseling Examples of programs in each 
area are given. A glcssary is provided The style is non- 
technical and the treatment is brief 



U.S. Office of Education Support of Computer 
Projects, 1965-1971 (EM 010 665). 

Lawrence P. Grayson and Janet B Robbins. Office of 
Education, Washington. D C. 1972, 286 pages Avail- 
able from the Superintendent of Documents, U.S 
Government Printing Office, Washington, D.C. 20402 
as Stock No 1 780-0823 for $2.50. EDRS price micro- 
fiche 65c. Xerox hardcopy $9.87 

Because of the potential of computers for improving 
education, the need for educating people about com- 
puters, and the major role that the U.S. Office of Educa- 
tion (USOE) has had in fostering the application of 
computers in education, it is important that a record be 
made of USOE's support of computer and computer- 
related projects This report attempts to provide such a 
record it considers the growth of computers in educa- 
tion, summarizes USOE support, and describes cate- 
gories and legislative authority for support A summary 
of project information by subject category is followed 
by a list of project abstracts organized by legislative 
act. The abstracts are listed under the appropriate act, 
with information about their sources and support. 
Regional Educational Laboratories, Research and Devel- 
opment Centers, and ERIC are also described. 



The Emerging Technology Instructional Uses of the 
Computer in Higher Edu cation 

Roger V Levien.( arnegi; Conunission on Higher 
I duration. Berkeley. ( .ilitornia, and the Rant' C orpc, ra- 
tion. Santa Monica. C alifornia. 1972, 585 pages Avail- 
able from Mc(iravi-llill. 1221 Avenue ot the \nicrua>. 
New York. New York 10020 lor SI 2 50 Not available 
Irom EDRS 

By presenting a comprehensive non -technical review ot 
how computers operate, how extensively and ettec- 
tively they are used, and what they cost, this book pro- 
vides the lay person substantial information LonLernirg 
computers in higher education The major trends in 
computer development, past and future, the role ot the 
computer in the administrative, research, and instruc- 
tion areas of higher education, and the principal methods 
of providing computer service are discussed The in- 
structional aspect IS reviewed in greater detail, dividing 
the analysis into three areas the quantitative spread of 
co nputers in the nation's campuses, the technological 
range of machines and programs, and the state of the art 
in computer-assisted instruction l-uture prospects for 
computers are examined, particularly cost-effectiveness 
analyses of not only economics and technology but also 
of institutions and attitudes 



Case Studies. Secondary Education 

Developing Specifications for a Low-Cost Computer 
System for Secondary Schools. PREP Report Number 
38 (EM 010 837). 

George Kleiner, Stevens Institute of Technology, 
Hoboken, New Jersey, 1972, 71 pages EDRS price 
microfiche ()5c, Xerox hardcopy $3 29. 

More and more secondary schools are becoming inter- 
ested in introducing their students to computers and 
computer concepts A central problem for such schools, 
however, is obtaining reliable computer service with 
capacity for all the students who are interested, but at 
a cost the school can afford. Although many schools 
use commercial or small-scale time-sharing services, pro- 
viding computer services to more than a few students 
becomes very expensive Accordingly various types of 
minicomputer systems arc discussed in relation to the 
needs and capabilities of the schools. While a wide 
range of features are considered, special attention is 
paid to the peripheral equipment whose cost and relia- 
bility IS so crucial to secondary school computer systems. 
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Cost Effectiveness Studies 

Markets and Models for Large- Scale Courseware Devel- 
opment (EM 010 725) 

( ViLtor Bundcru>n. C onipulcr-Assiskd InsiiULlion 
Ldb Icxds I'nr. crsity. Austin. 1^^71, 16 pii^es. paper 
presented at the ! ASv ON Meeting in Washington. I) ( . 
(Ktobcr 6-8. I'Hl I DRS prue mierofiche 65c, Xerox 
hdtuLopv S3 2') 

( (tmputer-assisted instruction (C'AI) is not making an 
important, visible impact on the educational system o{ 
this country I htiugh its instructional value has been 
prt)ven (inie alter time, the high cost of the hardware and 
the l.ick ol i|uality courseware is preventing CAI from 
becoming a market success In order tor CAI to reach 
Its market pot.-ntial it must find a new educational tar- 
get market I ne junior ct)lleges represent the best 
market torC Al because of their inereasing enrollments 
and their intermediate position between the generally 
recalcitrant school districts and the graduate oriented 
universities The high cost ot hardware is being solved 
and all that really remains is for the CAI industry to 
meet the high-volume instructK)n requirements of the 
courseware I he production and dissemination of 
courseware vvill require anew design and development 
technology with high quality standards The author 
discusses the entire subject of marketing CAI in depth 



Research Trends: interactions Between Student 
Characteristics and Varieties of CAI 

Studies of Instructional Technology Relating to 
Computer-Assisted Instruction. Final Report (EM 010 
664). 

Robert Glaser, Learning Research and Development 
( enter, Pittsburgh University. 1972, 40 pyges hDRS 
price microfiche 65c. Xerox hardcopy S3. 29 

A project was undertaken to carry out experimental and 
methodological investigations on learning phenomena 
and psychometric methods relevant to instructional tech- 
nology and computer-assisted instruction. The project's 
accomplishments are presented m this report, along 
with a listing of reports and products produced. The 
work of the project is reported in terms ol five areas of 
effort I ) adaptation of instructional environments to 
the learning characteristics of the individual trainee, 
2) computer testing, computer algorithms, and languages 
for experimental instructional systems, }) exploration 
of techniques fo> learner manipulation of subject mat- 
ter, 4) the development of concepts and techniques for 
the analysis of subject-matter structures, and 5 ) annual 
conferences on developments in learning relevant to 
instruction und development. 



Learner-Controlled Computer-Assisted Instruction 
(EM 101 723) 

Wilson A Judd, ( omputer-Assisted Insti action I al» 
iexas l'ni\eisii\, Austin, l^'?^, 21 paces papei pre- 
sented at the International .School on ( onipuicr in I du- 
cation in Pugnochiusu. Italy July 7^-21. M'72 I DKS 
price inicrofuhe 6.>c. Xerox hardcopN S3 2^ 

Research on which aspects ot the instructional process 
are most approprutely placed under leainer control is 
re\iewed The revieu co\ers representative ex pen men is 
trom the |960\ in brief and experiments at the I niver- 
sity of Texas Iroin 1970 to 1973 m more detail \1- 
though It appears that learner control can help in 
mainline computer-assisted instruction (C .\l ). the 
character sties ot its role have not yet been well dehned 
The research in general has been iiiconclusue Lurther 
research should tocus on individual differences in learner 
cc>ntrol Tew studies lound the expected conclusion 
that learner control improves student attitudes How- 
ever, one study found tha: learner-control students have 
lower .scores on a state anxiety scale Research should 
determine the conditions under which learner control 
would reduce student anxiety l-inally. it should be 
realized that learner conirol is not as simple an instruc- 
tional treatment as waS tirst imagined Well controlled 
laboratory tests appear better than extensive instruc- 
tional sequences as a way to study the conditions undei 
which learner control is appropriate in CAI 

A Study of the Effectiveness of a Computer When Used 
as a Teaching and Learning Tool in High School 
Mathematics 

Franklin Delano Ronaii. School ot I ducation. Michigan 
University , Ann Arbor, 1971.212 pages thesis sub- 
mitted to the School of Kducation ol Michigan Cniver- 
sity Available from University Microtilms. 300 North 
Zeeb Road, Ann Arbor, Michigan 48105(S4 in niicro- 
tilm, SIC in Xerox hardcopy) Not available iTou\ I DRS 

Suspecting that computer-assisted mathein.itus nistruv- 
tion helps students attain a higher level ot achievement 
than normal instruction, the author conducted an ex- 
periment in two algebra -trigonometry classes l itiv-tuie 
"middle ability" students were divided into ivvo groups 
The computer group used the computer notli as a com- 
putational and teaching tool and as an exper.Micntjl {oo\ 
The experiment revealed that the coinprter gi»nip had 
significantly higher achievement levels m the iieatment 
ot exponential functions, logarithms, and trigonoinetric 
identities and formulas, the undeistanding ot matheiiiai- 
ical concepts and skills, and logic and leasoning abilitv 
However, there was no significant ditterencc between the 
groups in problem-solving abilitv or in the jpplic.idon ol 
mathematical concepts 



This publication was prepared pursuant to a contract with 
the National Institute of Education, S department ot 
Health. Fducation. and Welfare C ontractors undertaking 
such projects under government spoiisoiship aie encouiaued 
to express freely their ludgnient in protessional and tech- 
nical matters. Points of view or opinmns do not. iheictotc 
necessarily represent '^tticial Ml- position oi policv 



